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(57) Abstract 

A protein comprising an amino acid sequence represented by SEQ ID NO: 1 in the Sequence Listing and 
originating in human MP52 and the dimer of this protein. TTiis dimer protein can be obtained by constructing a plasmid 
containing a DNA wherein a codon encoding methionine is added to the 5* end of a DNA sequence encoding the above- 
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obtained monomer protein into the dimer followed by purification. This dimer protein is useful in the treatment of 
cartilage and bone diseases. 
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ftl^ftTl^o * fc*ifi(r/«£ oTTGF- $ — > X — — 17 7- ^ U — IC 
15 M-T S-i-^^H^CBone morphogenetic protein : El &BIP 

£ £>iCMP52<t*fc£ft£ * (WO 93/16099*? «fc tfWO 95/04819) 

(I#m*©fPffl^*'S C £*<fR^£ftT^3 0 ^^MMP52(iN^^HT 
20 5->£W-f 3120Slg^£>tt&^ >^°^HT*^ ^ftTfe *K 

£*:MP52£ <£ ((Hfc7; 7 KE3?IJ*W^" £GDF-5 tfoZ tl& V Xft 
*©^eK(Co^T(iNature, vol. 368> p. 639-643 (1994SO 
WO 94/15949ic§e*g£*iTt,>£ 0 



-1- 



WO 96/33215 PCT/JP96/01062 

DNA© 5 ^5 >f f-^^xfcri-K^'&ri K >£tt*JD LT*J}§ 

MP52©^^£ £"TN*iSlC> f t-^^ttS12miO^ >'*?ff. 
10 *K*^^UC©^£M^MP52£&#(r#i§l7r-£ C <h(i^J6TffllS-e 
*^HJ#{i. MP52©N^©T5>->£8iJI& Ufcll98|g<J; «3«*E 

?mBe^js-^ i ©7; y &@e?ij£-3- k-t *dnai2?ij<d 5 ^5 >r 

*IT<^3 t hMP52ct *9 N5Mffi©T"5->*HiJI& L/cll9£iS©T 
>'<*K©-fi#*M=>ttS*K#:fc<ktf #£H©i&*$iJKM-*- 
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*Sfcfc§|gftf4©#£*^te8^K^;5c£#tfj*3 0 c:*it>©7& 

ski*. ig^Mo^ofctm^o 

10 #IPJm> E?iJ^E?iJ#-*t 1 T7k£*i£ t MP52*3fc©119BSS©7 

$ * 38 HJJIiE?iJ£E ?«]#■§■ 1 -C^$n« t hMP52S*©119g 

SOT S yg?E?iJ^3- K*-SDNAE?iJ©5:/5>r f-*~y 
£3- K-r^DNA^^WT-Sy^X $ F©ili:it§o t h MP52cDNA 
15 I*. WO 93/16099fe«©cDNA££/U,;7 p ^X ~ * * - £HMDNA i 
LT, JEdc3RMW^©**# V ^ 5--t?®ij|5JC(PCR&) *ffl^Tii«L 
fco - CTffl^5PCRffi«tliji1ir«[»DNA* A:JiRNA©«a»rfr*^S4# 

rF§^4, 683, i95i=aB*$nT^s^rftTJi»i-f 5 c; <»:*ati*-t« 0 

* H.^Bffi©1g3EH'#A-r«**<^l|-C*5o *I8BJJ©* 
H*^*{iM"rSfcJ6JsiT©2o©3fc^a*«iUfc 0 1) gftgfi 
K©£j^tt£±{;f : M. Nobuhara£ (Agric. Biol. Chem. , 

52(6), 1331-1338, 1988) LT^SHIRS&sp^tf BP 5. gflf^ 
25 3 K>ATGSia©AT^a*±Jf S^rffi^ J: 2 )7°^ X = K©«S!»:£ 

K7a*-*-6S«<!:E7iJ£E7iJS*f 1 ©r S ;tE?i]^3- Ff-S 
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vMw.mt*\M.m^>t£ <*c nz£ <o^%mo^m^<^ *- (pkot245) * 
&WiWftmmmm&m&fom'smmm itbi- 3 (b*) K1995 

*M /? 14BttT§ft#-*fFERM P-14895^£ LT?Ff££ft. 1996*£ 4 £ 10 
5 BttT-T*'** h&ifoKK^<$ft'x»«$ttfc (FERM BP-5499) 0 

©* >^^^Hli^HB>f >^;l/-v? 3 >**tw ^^J^{bU^^ N SP- 
Sepharose FF# 5 A £ tfSephacryl S-200# 5 A{C J; ti. 

ftlSU j^tSHPLC© RESOURCE RPCrt 5 d t K «£ *) * 9 >'< ? g 

i£»&©&K28 0 C~34°C\ pH6~8> S#»*»&20~50%©&frF-e 
ftffl. B8«S|fc#©S^l;:^**&S:fc«ktf#iJr • #K»K*f-f Steffi** 
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Ufco 

10 -y>^-xK 7 ^ >© <9 ^/c(ifteo^«^j^ffl^T*^ 

*fflC^n5AX#IIt>fiJfflT?*So Alt iliil, -t?5 S -y 
^5X^©^^*«*fc«AX*R«H3lltt-caj*^#*ftl*-r5 0 AX 

15 *M\ AX#Orta5tf*4C^JPI* LT*©*MBi|©ttfcHc/W Kd + ->7 

&-$»Kot>Tli. >'<*K©ftfflKlB»-*-58*ttgB. fci 
ffM#gi:ti3# • tK#©M^ # • tfc#Sfc©fiBft:fc«fctf*© 
20 ftffi. .£#©*MS. toh Ji&©S£J£, S^Mfcitfftfe©!^^ 

ffll^ta(*©SSli«koT^ttU^5o -HftttK* £Jtft£ 

^K#J10~10 6 ^7 7'v A N a^t^J i: bt^fc.tmttlclffltS 
25 1 A^tz 0 0. l-lO 4 -^ * p /7 aRaic— K^s, — b 

# • IK#lf£KttUTIl&©&gB^0J;tl*insulin-like growth 
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factor- I (IGF-I) |S!B#jgffl f 3 d t \Z «fc *) *B§gSfr*J&<JtlH#T£ 

So 

M 1 14. HWj 1 (2)Tff £*ifc#3SiW©* >^?K©f£3I^ 
10 (PKOT245) ®^7X; F7-yyt*5„ 

EI3(4> ^i60M(l)Tfc£ft;fc^*x*Kt&rtKS§*3;t'ifc# • & 

. #K^©^^^^^^^-r*i^^fegi^M^m-e*>5o 

0 514. ^iK6^J4(3)-C'fit»n/C7'v hsllI#©^K^K'©ffi^^fe 

ia 6 (4. mmm 4 ( 4 b»ttfc£&©Mfflstfc#£#fr*K#a»© 

20 KK*l^^fr©*l^^fegl^M^*T*.^o 
© ^ IS SB © ft X & 3f M T * -5 o 

25 WJicnt>©HJfeWUwJ: Dffi^^tiS fco-CJitt^o 
(1) £HS!MP52fiJc»SaB#©i|i« 
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t h MP52cDNA(3„ WO 93/16099{IIB«g ^ X ^ K 

^<^^-(pSK52s) &mmmk£ LT N J&M£&#©<5.£ U J 5 --ferj$ 
t£Kl& (PCR) £ffl(,^Tiii|!i U/c 0 

HBI&n K >ATGjliatDAT^»^r±(f -S^tr J: 0 . 
5 m&%±lfZJjm {M. Nobuharat><D?g<£(Agric. Biol. Chem. , 52(6), 
1331-1338, 1988)} C&(,^^£J©MP52ilfe^ ©— g|$©DNA£gg| L 

o 

ofco PCR-r^ >f -7-cdnaie?!]^ in is] 7" 5 -?-t LT@e?ij#-*f 2. 
pcRii. isii;a»^*-c. h^dna cio^-y^A) „ jm^iajfc j;^^ 

^ftPCR"^^ v-&*50b°=Hr;K dNTP(0. 2^ U *;U) „ J; MgCi? 2 
(1.5^ V £Taq DNAtf 'J > ^--tf (5U) £jtiZlJQZ.Z>Z blZ £ 0 

ft -otz 0 

is #-*>r *^a<. (94°c> i#ra) > ^5^^-t--u>^ (55 

°C. l^ffl) . fcj:^7^7-M (72°C. 2^K) t> £ & 30-* 
?;u©PCR£fT-^*: (KJT©PCRli-r-<TC©^#-cfTo*:) o 
PCRSffc^ $><D£.J$Lmt:\. 5%{&M&TJfxJ -X(FMC*±) ifitl^^l 

20 DNA*©OmUfc (dftfc^^^y > h 1 o 

(2) >^°?:§t©*Mfi§5K? ^ -<DMm 
f^x= h'<Dmmm%:±ifztzhbizte^ mn* u ^ >^ p br^^^ p uc 

^i:^^bto mHSOAMfggt^ * -pKK223-3 (7 7 ->T • 
^"T 1 - ^#c5££*±J; OWA) ©tac^o^-^-^I^^^jlS^mSspIi 
25 EcoRI-CiSfbSU Mung Bean Nuclease (^Mfcfci^tt, t> 9 o >T%^ 
2420A) tfclU >F l©r^^3 K>ffiiJtrT4DNA LigaseC^® 

igt*5S#tt. # 9 o r#-^2011A)T*§£$-tK pKK223-3©rrnBT, T 2 * - 
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l^<t >'<?W(D£.&CDtzlsb(D5£m'<? {pK0T245(§ffc#4 

$fcX$mfgP-14895^-)} (0 1) ^JglgLfco pKOT245©DNA©g${i3. 7 
5 kb-C£> -So fP§S! Lfc^Hg©^ W^K^S!^* Pharmacia V 

ALF DNA '>-^^>-9--{Cj; «9^©iMSge^iJCD^^^|TofCo 
(3) ff^Ifei 

JKKfcJ&te. Kushner^cDigft/l/tfv^ (Genetic Engineering, 
p. 17, Elsevier (1978)) KV£-otz 0 BP*,. pKOT245£?g£*Jl§gW3110M 

(1) 

*¥£W(D? >^?Kig3a*llM£&^S0C^it&(Bacto tryptone 209/ 
5, Bacto yeast extract 5 g / £ , NaC5 0. 5 g / 5 , MgC5 2 «6H 2 0 

15 2. 03 g/5, Glucose 3. 6 9 / 5 ) Tfiiligft (Bacto 
tryptone 5j/f, Citric acid 4.39/5, K 2 HP0 4 4.675 9 / 5. 
KH 2 P0 4 1.275 9/5, NaC5 0.865 9 /5, FeS0 4 -7H 2 0 lOOmg/ 5 , CuS0 4 - 
5H 2 0 lmg/5, MnS0 4 -nH 2 0 0.5mg/£, CaC5 2 -2H 2 0 2 mg/£, Na 2 B 4 0 7 - 
10H 2 O 0. 225*9/5. (NH 4 ) 6 Mo 7 0 24 -4H 2 0 0. lmg/5, ZnS0 4 ♦ 7H 2 0 2. 25 

20 ug/£. CoC5 2 -6H 2 0 6mg/5, MgS0 4 -7H 2 0 2.2 9 / 5, Thiamine HC5 
5. 0m9/5, Glucose 3 9/5) 5 L lZ$j LWIfcffiifflffi.&lOOmeffiilm L % 

ioL©j$*«-riim«#Lttj&<£jg£u wmmmmm (od55o=5. o) 
izm Ltz&mx- 1 mVKDmmxj v^n tryi/ - 0 - d - ? v 

/->K£^flDU> £ £iCOD550#<150Kii-r&£T-lg» L/c 0 i&g*. 
25 Kii32°C\ pHJiT >^-T£^flniT3 c <hK<fc 9 7. 15«i]ffl 
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(2) ±mm^( 3 >#t^ ®mm 

5 ^ >Eg^K^^t;25mM Tris-HC^iS&£ (pH7. 3) KMUffitt 

(1) ^il^ >?Jl-iJ 3 >tf'x>f ©nj^^t 

10 -kmM-f y$)V- 'J 3 >#"tw £ 1 % Triton X-100T 3 

3000 X gT30^f B 1> 4°CT^I>U 'f§ £ft*:iM£20mM Tris-HC^ffi 
pH8. 3. lOmM DTT, 1 mM EDTATj®^ £ njfg 

(2) 

15 ^©DJi^t&^OOOOx g t30^Fh1. 4 0 CT^/frU <£®±?it£[5]iK 
L/c 0 '^t,n^±?»^20mM Tris-HCi?iif MpH8. 3. 1 mM 

EDTAT^iHl: LfcSP-Sepharose FF(7 7 ;^y7ti) Kil U IhJtMt 
0. 5M^ig^^t?l§I?t^-e^m ^-IffCo ^m^frNa 2 S0 3 i 
Na 2 S 4 0 6 ^^tl-€-'n*^}ilS^lllniH > 13mMK tl 3 J; 9 (C^nx. 4 °C\ 15P# 

20 fHxyl/* Wt£lTo/i 0 X/U* ><ft7g&£20mM Tris-HC^Sj®, pH 
8.3, 6MSi, 0. 2M&m, ImM EDTAT^&Ht LfcSephacryl S-200 

hr (7 7 ;u^->7*±) -cy f ^*a*ff^> Wfc«**ifc#£ 

(3) 'J7t-/K^^ 

25 >ik$titz*imn<D? >'*i?nmmft<Dmmz. 9 fg*©50mM 

Na-Glycine*gfj$pH9. 8. 0. 2MJgft* h V A. 16mM CHAPS, 5mM 
EDTA. 2mM GSH(fi5cffl $OU* >X 1 mM GSSG($ltM ^ * f- * » 
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(4) -m&mm 

^miA\z^t>^xmn^ : ±m.^n^tz 0 ztfS£3ooox g 20#©^d 

5 vm#>tz'&. 30% T -t? h — h U 0. l^TFAdrgft? Lfc D ^©/g&£fcfc 
7KT2fgl&f?L. 0. 05%TFA N 25%7-fe h - h 'J JlX¥-'&it UTfcWc 
i£*§HPLC<D RESOURCE RPCrt ^ A (7 y ;U ^? v 7tt) Kil U 0. 05%TFA N 
25~45%7-fcr h^. h 'Ji^7-^ > Hi J: <9i§ti} ?3M(iMJ£ 
7feStt^ffl^280nm©lK^;J^(;ck <9 U £ ftfc#^Bfl0 ? 

10 v^'gHilMft^'fi/Co cn^> xt°- K'< -y ? s >-tr > M/-? 

(r) N*«T ^ ys?@e^ij^#f 
±ezt'& t>titzmm&ntz*&Bfi(D ? >^^io7 $ y 7 ~ 

20 y®e#M [PICO TAG>XirA(7 *-*-X*t)) IZ^Qm^tZo %o 



25 



-10- 



WO 96/33215 



PCT/JP96/01062 



1 



10 



15 



7 ; y 1 


£ ffl fig 


n m m 


A s x 


11.5 


1 2 


G 1 x 


1 0. 9 


1 1 


S e r 


8. 4 


9 


G 1 y 


4. 3 


4 


His 


4. 0 


4 


Arg 


7. 7 


7 


Th r 


5. 4 


6 


A 1 a 


7. 3 


7 


Pro 


10. 2 


1 0 


Ty r 


2. 9 


3 


Va 1 


5. 7 


7 


Me t 


5. 1 


4 


'ACy s 


2. 6 


7 


I 1 e 




R 

D 


Leu 


1 0. 0 


1 0 


Phe 


4. 0 


4 


L y s 


5. 9 


6 


Tr p 




2 


E ?'J © & $ 




1 1 9 





20 T©SDS-PAGEJIck«9 5tlSl/^<tC5> &/28KDa<D#^*£^ 

±1E(7K (^)fc<fctW)K*£ft*iiS3lck *36HJi0*»<?K 

25 (1) Mttt);f 'filc^ffl 

Hj&fe0>J3 K J; <r#£ft^? >'-??K^500/z g£10nillifiI*50jt£4t;:S«U 
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150#i(ffiBK 0.5%. pH3> I-AC) £EfnU tffaLfcS^ $l£f£ftU 
fi^n^:SfD%* 8 a^©ltttICR-7^x©^KJKrtjrdSJ6ii*. 21 B 

«ffiJ^±©ffl*K:fc'^T*©flB££8[J{u 10/zg/S|5{4^±OfflflJCfc 

& 2 

~ mp 5 2 * y>*9X<omm *# - tt»SBic^bttt>g>%i» 

*f R (type- I 0/4 

l#g/g|5fe 3/4 

10#g/gB& 4/4 

10 0 <tg/»tt 4/4 

15 i:J:5%i$^*to 
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K^£*-f 0 U2K:fc^T. A{*MP52* >'<*H1 jig/SBtiu BliMP 
52* >'<*R10//*/«Btiu CliMP* >><*K100 0 »/«tt©ffl*T* 
20 ft^*lMP52* >^•^S^^^7 > ^|iS5^{ca^6iA^/•c0lJ©^^^^t-o 

(von Kossa) Sfcfe. T ;!/ •> T > 7 ;U- (Alcian blue) 
d: h + v U > - it •> XHematoxylin-eosin) Sfc fe £ -E: ft ^ ft H 

25 L o 

0 3i:, >'<?H10tf»/Wft©ffl*i;:fc^Ttype-i n5-y> 
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Ate? * >=J v B \$TJls ->T >7VU-£fefe. Cte'N^h^- 

EI3 (A)dfc^T. ^EPct©^#(«J^bM®£^ £cEPcc©SB# 
(i5JEEfb$fc#*fflfl££^-ro EI 3 (B)l;i:fcl*T\ £;EPrc©gfl#(;j:g|??$fc# 
5 *a^^*-To EI3 (Odfc^T. ^ EH ad£B# 13)1^*0 II& . ^EPbmg|5#l2 

^*ii4#^-€-n^n^-ro Ei3^£. mp52^ >^°^g©s-^(i=t # 

10 ^JfeCT 4 ©fg**^ *&W(D? >^^@Oliftli, 
(2) s^tt#^bf^ffl©ei^W»«f 

15 Si6iA<^ > 3. 7. 10. 14. 21fc«fcO f 28B&lwffl«*«aj^ 10%*/l/^ 

*> ^^"7 * > ^ >y ^^fe(von Kossa) £jfeL/c 0 0 4 Kl * ©SfefetfJtt"© 

3BS (04 A. HE) i:fcl>T> Si6iA £ fttz n ^ - y >ijfjjf (co) 
20 (m) £(Dmiz^ ^ffi^fl«jC«|g^«tt*fflia*^tf*» 

{bRS%&JN]]|& (mc) ©tB5i£USa6 £>*lfc 0 7BI (E14B N HE) ^£10 
Bl (E14C. HE) JC*M}T. -©^finrti^^bPa^^M (mc) 

7^i§a6 <htltz 0 14B @ (HI 4 D. HE ; S 4 E , von Kossa) IZfct^T^ 5 
25 0ctttfc#ffl« (^EPcc) fei^ifflHI (fcEPb) W&ffc&t&fytZo 21 B 
B (0 4 F. HE ; E9 4 G . von Kossa) JCfct^T, #MJI§ (^EPbm) © 
?£j&#Jt.£*l£— 14B g{rtl^$nfcSJ^^b^#m^(i{i:<i:^^IS 
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£ft/c 0 2SBB HE) Kfct^T. Etfgffl 11 WflMJJS (bm) 

Z.(D&o\Z.^ rMP52fi. ii£3fcBMPs Co^TW £ *MC £ tlT ^ -5 J: 9 K 
*<T'# £ * >'<?WT*&% C £*<Bfl t>^t: *)ofco 

(3) Krt#ikj:i*-rsf^ffl 

ts£.m&) U >^^»^(pH3. 4) il^^U. 0. 01// 9/20jt/^ O.I/Z9/2O 
10 // ^fccfctf 1 #9/20/^7§*&£iiS!! *©20# £ $r K- 

v h ©£:£©giIg#GQ -5 — 1 B 7^f 

? a •> U > i^fflt^T — B— IeK 12BlffljiB|n| — SB&IC&S* Lfc 0 flk2r 

pi — *@ 1 1 *>« t £ j» & # m & © £ t - *t -r -5 * ^ he © m e h » # & 

Off ZOtiL&mth L/Co ^ 3 tc^O^m^^-To 0 5 fc*^© 

isso. i u g/wi tie ^tzm&(omii&wK(Dit¥mm.mwn 
20 w (EI5B) *fc)ti®mmik5-m<D^ti cbsa) ii^c^to 

m (p) t<D%tm%m^WL& < msi ffl»&#tfjcssis# (b) ©f 
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Qg/ffife/B) jSj»R#(A) ^iOSai^(B) (B/A) 
0 mm) 128± 7 141±20 1. 10±0. 16 
0.01 134 ± 9 167=1=30 1. 27=1=0. 33 
0.1 119±19 190±29 1. 60=1=0. 10* 
1 132± 9 225 ±25 1. 70±0. 14** 

* p <o. 05> * * P <o. 01 ^iE^mm-wmmtk^-m^ u r ax&) 

(4) Mm$k-W<DH*kic*i -rs^m 

6 E©12ii^©i&&^5& (— a — > K*«7>r h) ©;&*«£&© 

fz* >'*trnmo/i g ^-ztzmt^m ? ^ - 1 ^^-fymte&m 
fa&m&w 4 (i)(iiea^n^^^ii5]ii{rp»i 3#j-roiia6iA^ 

*i^n©ift^w— CT©*^gs»tt¥S«i*^"ro m-f- i =i7-y> 

^^^:^^l©^^a^6]iA^^it^ (EI 6 Afc^tf 6 B) „ ^aasffi 

end) d (*&&&©*&$ (f) ^isj6 6©^t*)^/c^. mmm3K£ 

*)mt>ntz*¥£W(D? y s* ?K#Jl0 n g - I n^-y >#s 

a6iAA,fci#& ( Bl 6 C J: 6 D) „ Xmm®.\zmy&fMzT )V is T 

ji-m&Wi&omMottLm&ftitz^ m^mm (ch) ©j&fi£&g?a&fco 
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(5) -g-Jfr • f^Ii:^t5^iM 

^Kmnm Ku;i/KT5nn©R&tK©#*iig&£fM. m&±m-wmm 

10 - I ^ ^-y V8i;&3£^£^©#^Ji^{&iCJii6;A^ &Jt*ltt&tg 
£ b/Co a^iA^-il^fcct 12iI^:i:fcH>T^;ft £©$fcX^m»i2£ 
If o/c^m^EI 7 i:^t 0 EI 7 A{i#^a^^^cD^mT'*,^ 0 El 7 B 
~E (r^^tiT l^££o < . I n 5-y >^?4(EI 7 B)*?^^* 

Wft(D? >'<?W1 n 9 - I (El 7 C) ©«#>& 

15 *Tttl2iIBfcfcH>Tfcfi^M^£©^ ; F©fl*# (^fflcs) ©J£j&£ 
mtbtz<D&T*$, V) x /Co — 10£fc(il00# g 

^W^-T^- I (ElDfcct^SE) ©S ^©#2: 

K MoT {5 « (^EPcs) ©^J&£f£a6. XH_t-C#ffi^*ig 
fe/Co 12il mc T J* lik # 'J U>^7 P U- h^rli-r 

20 "MX^^iR-^ (Aloka, DCS-600) ± fj 1 ■■rap»©X+ + 

it s i i est e^^ngt'S^ #&jmj*£^m ^^v-m% 

MZ-500D)f'^S L> 180°/#©X £- KTTSB18B&'C0te£-ti\ * 
25 K#£8fc«^5©K#gtt**;tab9:fr£M3£Urt: (^4) 0 #SgHJj© 
^>/^K©^-y h7^Bi#^JIS15{i^©aa6iA^{ic ©i 9 C fflSte 

#^tc-t©^&T©#jea*Jijn$-ti-* <t <t ^©sb&©#&& 
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g IZteVZ-Wmm (■*) (kgf • en) #Jg[ 



120. 2±24. 5 2. 92±0. 09 6 

1 176. 9±36. 4 6. 24±1. 00 8 

10 277. 4±63. 9 9. 35±3. 14 8 

100 374. 8±67. 1* 40. 34±7. 64* 8 



*P<0. 05 Zjzi ? -? ^m&m (Students' s t-test) 
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E?iJS^ : 1 
'E?iJ©g3 : 1 1 9 
EfijGDM : T l S W£ 



10 



15 



20 



25 



: t h (homo sapiens) 



ftfe©ffif ft 

e*j : 



HP52T i J B?E9U®383#B*><£>50mB©T S y 



CCA CTG GCC ACT CGC CAG GGC AAG CGA CCC AGC AAG AAC CTT AAG GCT 48 
Pro Leu Ala Thr Arg Gin Gly Lys Arg Pro Ser Lys Asn Leu Lys Ala 
5 10 15 



CGC TGC ACT CGG AAG GCA CTG CAT GTC AAC TTC AAG GAC ATG GGC TGG 
Arg Cys Ser Arg Lys Ala Leu His Val Asn Phe Lys Asp Met Gly Trp 
20 25 30 



96 



GAC GAC TGG ATC ATC GCA CCC CTT GAG TAC GAG GCT TTC CAC TGC GAG 144 
Asp Asp Trp He He Ala Pro Leu Glu Tyr Glu Ala Phe His Cys Glu 
35 40 45 

GGG CTG TGC GAG TTC CCA TTG CGC TCC CAC CTG GAG CCC ACG A AT CAT 192 
Gly Leu Cys Glu Phe Pro Leu Arg Ser His Leu Glu Pro Thr Asn His 
50 55 60 

GCA GTC ATC CAG ACC CTG ATG AAC TCC ATG GAC CCC GAG TCC ACA CCA 240 
Ala Val He Gin Thr Leu Met Asn Ser Met Asp Pro Glu Ser Thr Pro 
65 70 75 80 
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CCC ACC TGC TGT GTG CCC ACG CGA CTG ACT CCC ATC AGC ATC CTC TTC 288 
Pro Thr Cys Cys Val Pro Thr Arg Leu Ser Pro He Ser He Leu Phe 
85 90 95 

ATT GAC TCT GCC AAC AAC GTG GTG TAT AAG CAG TAT GAG GAC ATG GTC 336 
He Asp Ser Ala Asn Asn Val Val Tyr Lys Gin Tyr Glu Asp Met Val 
100 105 110 



GTG GAG TCG TGT GGC TGC AGG 
Val Glu Ser Cys Gly Cys Arg 
115 



357 



Be?'J©g£ : 27 

be ^fj cd ^ : mm 
mm : u u 

: MP52^^M^8tffllH^fS]PCR^^^ v- 0 

@£?|J : 

ATAATGCCAC TAGCAACTCG TCAGGGC 27 

mnm^ 3 

B£?|J©:5£ : 26 

w.m<DW : mm 
m<Dm : — *m 
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mm : i£ u 

: ^ u 

1*£ : L 

5 E*J : 

CGTCGACTAC CTGCAGCCAC ACGACT 26 
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W sfc © $S H 
6. tfc#. #^.«l*<#*f. #^ffl-C£>£fS3fciI3§5i£©$fc#. 

10 «5Wo 

15 9. e^ij^sb^js-^ l §b«e©t ^ y »e?>]*=j- F-r ^DNAse^ij© 5 y 

K*«^Si- 6 :i fit* ig 8 ©M^&o 

io. ge^j^ae^js^- 1 ie«s©r s y g?@e?u£ 3 - k-t -sdnase^j© 5 y 

20 5^77; K£«t6U ^©-r^X^ KT*B§M£fl2ff$i&U -£:© 

25 11. li^il2IBtt©^ >^?Sf£&-^l*-3 d 

12. #£J§l##1fleffiT*Stt3fc^ll©iSSE:£&o 
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A. CLASSIFICATION OF SUBJECT MATTER 
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According to International Patent Classification (IPC) or to both national classification and IPC 
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Category* 
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cited to establish the publication date of another citation or other 

special reason (as specified) "Y** document of particular relevance; the claimed invention cannot be 
"O" document referring to an oral disclosure, use, exhibition or other considered to involve an inventive step when the document is 
meaas combined with one or more other such documents, such combination 
- _ _ t — * t , . , „. J L , _ being obvious to a person skilled in the art 
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the priority date claimed document member of the same patent family 
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□ This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70. 16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 

contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of the invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability: 
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Certain observations on the international application 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 


International Applicati n No. 

PCT/ J P 9 6/0 1 0 6 2 


I. Basis of the report 


1 . This report has been drawn on the basis of (Replacement sheets which have been furnished to the receiving Office in response to an invitation under 
Article 14 are referred to in this report as "originally filed " and are not annexed to the report since they do not contain amendments.): 


the international application as originally filed. 




|~ | the description, pages 


, as originally filed, 


pages 


, filed with the demand, 


pages 


, filed with the letter of 


pages 


, filed with the letter of 


| J the claims, Nos. 


, as originally filed, 


Nos. 


, as amended under Article 19, 


Nos. 


, filed with the demand, 


Nos. 


, filed with the letter of 


Nos. 


, filed with the letter of 


| ] the drawings, sheets/fig 


, as originally filed, 


sheets/fig 


, filed with the demand, * 


sheets/fig 


, filed with the letter of , 


sheets/fig 


, filed with the letter of 


2. The amendments have resulted in the cancellation of: 




[~~] the description, pages 




| | the claims, Nos. 




| | the drawings, sheets/fig 




3. QjJ This report has been established as if (some of) the amendments had not been made, since they have been considered to go beyond 
the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)). 


4. Additional observations, if necessary: 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 

Novelty (N) 

Inventive step (IS) 
Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-15 



1-15 



1-15 



YES 
NO 
YES 
NO 

YES 
NO 



Citations and explanations 

The inventions of claims 1-15 are neither disclosed 
in any of the documents cited in the ISR nor in the 
documents considered to be relevant to the present 
inventions, and they appear to be non-obvious to a person 
skilled in the art. 
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